Mechanisms of the atherogenic effects of elevated homocysteine in experimental models.
Hyperhomocysteinemia is a risk factor for cardiovascular disease and stroke. During the last decade, considerable progress in delineating the mechanisms that underlie the atherogenic effects of hyperhomocysteinemia has been achieved through the use of experimental animal models. Among the most informative animal models are those that use genetic and dietary approaches to produce hyperhomocysteinemia in mice. Recent findings demonstrate that hyperhomocysteinemia can accelerate the development of atherosclerosis in susceptible models such as the apolipoprotein E-deficient mouse. Hyperhomocysteinemia also is a potent inducer of endothelial dysfunction, particularly in small vessels such as cerebral arterioles. Mechanisms of endothelial dysfunction may include inhibition of endothelial nitric oxide synthase by its endogenous inhibitor, asymmetric dimethylarginine, and oxidative inactivation of nitric oxide mediated by upregulation of prooxidant enzymes and downregulation of antioxidant enzymes. There also is good evidence from animal models that hyperhomocysteinemia produces endoplasmic reticulum stress, which may contribute to atherosclerosis and endothelial dysfunction by activating signal transduction pathways leading to inflammation, oxidative stress, and apoptosis.